62t Hoel HOROK 2 E O ¥ R Vol. 62 No. 6
2024 4 11 A Journal of Jilin University (Science Edition) Nov 2024

doi: 10. 13413/j. cnki. jdxblxb. 2023236

ERRIMNFERANEEZS TEAALEZKE

FEREE . EREREC . EBEE . kT,
(L KBTI RS RS TRYE, K 130012; 2. J"RIMZ K SR, 1M 5103205
5. KA FRHLBREBOAR Y BE . 4 1300225 4. KAR TR L0 P BB . K AR 130012)

WE: AR THRCELAERC AL TR AR FAEY RRERMG BRI &G
L, RE-—MEARIETHAAER. ZELAAIRBEA BRI PR T EL L FENMLE
EHRG, RERNTHRNELEEEERIA TR, RALZNRSEETMLHML AR
N, BEREBH ENNUEREREN, BRI THELNTIREE. KA EMEE
PR THM A MR SEEE E3NERIRAMEALENFEERERS S RIETEH
By R M A 5L R

KW AL RFHMMEL, TRANEMA; REEH; FELR

mESES: TP301.6 XEARERRD: A XEHS: 1671-5489(2024)06-1384-07

House Topology-Based Particle S warm Optimization Algorithm and
Solution to Engineering Optimization Problems

GAO Minghan', WANG Limin*, HUANG Ruilu*, ZHANG Yufei’, LI Mingyang®
(1. School o f Com puter Science & Engineering s Changchun University of Technology s Changchun 130012, China;
2. School of Information Science » Guangdong University of Finance and Economics» Guangzhou 510320, China;
3. School of Com puter Science and Technology s Changchun University, Changchun 130022, China;
4. School of Economics and Management s Changchun University of Technology, Changchun 130012, China)

Abstract: Aiming at the problems of low search efficiency and susceptibility to local optima in particle
swarm optimization algorithm for optimizing complex engineering problems, we proposed a house
topology-based particle swarm optimization algorithm. By proposing a house topology and designing a
position update strategy tailored to its characteristics, the algorithm improved the information
transmission and communication methods of particle swarm optimization algorithm, thereby
enhancing the convergence rate and global optimization capability of the algorithm. The comparative
experimental results on benchmark functions show that the optimization accuracy, convergence speed,
and stability of the house topology-based particle swarm optimization algorithm are superior to the
other 4 improved algorithms. The simulation results on 3 real-world engineering optimization
problems further validate the effectiveness and practicality of the proposed algorithm.
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Fig.1 Schematic diagram of house topology
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Fig.2 Flow chart of HTPSO algorithm
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Table 1 Information of each benchmark function

PRI PR B 48 R AL A PR A PRI 2 28 K LR
F, {57 7% FIHE S 1) Bent Cigar %K 100 F, RAEMB3I(N=3) 1300
F, 17 F% R 55 1) Zakharov PR 300 F; RERE AN=41) 1 400
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Table 2 Special parameters of each algorithm

AWPSO a=0.000 035Xm, b=0.5, c=0, d=1.5
N

MPSO P, = exp{fit(X; ()} /fexp{ N7 D fit(X, (1))
i=1

PECSO 7=0.5, a=1

SCSSA k=12

HTPSO 7=0.6
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Table 3 Comparison of benchmark function test results of different algorithms
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Fig. 3 Convergence curves of six algorithms on different benchmark functions
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Table 4 Basic information of each engineering optimization problem
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Table 5 Comparison of test results for three engineering optimization problems

e ok ‘ ] AL —_— AL
RACME w2 H P i 2% ) Z e z
F; HTPSO 263.8958  263.9057 263.897 4 0.002 6 0.788 6 0.408 6 — —
MPSO  263.896 0 263.918 9  263.899 7 0.005 2 0.787 2 0.412 5 — —
AWPSO  263.8958  263.8959  263.8959 0.000 1 0.788 7 0.408 2 — —
PECSO 263.8959 265.7756  264.198 6 0.460 4 0.788 5 0.408 8 — —
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